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Available online xxxxDespite over a decade-long experience of implementing e-Participation initiatives, there have been limited efforts
so far to develop a detailed, comprehensive conceptualization for e-Participation considered from three distinct
perspectives: as democratic process, a project and a deliberation platform. Current e-Participation literature is re-
plete with fragmentedmodels, which only partially describe aspects of e-Participation with main focus on struc-
turing the “e-Participation” concept as a domain. This hasmade consistent descriptions and comparative analysis
of e-Participation initiatives difficult, thus hindering the overall evolution of e-Participation. Consequently, no
comprehensive, formal, executable e-Participation Ontology exists, that could be directly leveraged to facilitate
operations of e-Participation initiatives or improving communication and knowledge exchange between similar
e-Participation initiatives. In addition, current generation of e-Participation models does not explicitly support
the emerging phenomenon of spontaneous, citizen-led e-Participation, in particular hosted on the social media
platforms. This work bridges this gap by providing a practical, yet sufficiently detailed, conceptualization along
with corresponding formal and executable ontology for next generation e-Participation. These semantic models
cover the core facets of e-Participation — as a democratic process, an initiative and a sociotechnical system. The
developed models also explicitly support the integrated citizen- and government-led model of e-Participation.
For demonstration and validation, we employed the developed e-Participation Formal Ontology as a “design
artefact” to describe two e-Participation initiatives at Local Government and European levels.
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1. Introduction
e-Participation, in principle, employs technology-mediated dialogue
between citizens and the politics sphere aswell as between citizens and
administration (Sabo, Rose, & Skiftenesflak, 2008) to enable effective,
concurrent public-participation and feedback (Chadwick, 2003) while
also introducing new ways of political participation (Dijk, 2000).
e-Participation initiatives have been referred in the literature
commonly as e-Consultation, web-based citizen input and online public
engagement (Phang & Kankanhalli, 2008).. Porwol),
ontology for next generationThe domain of e-Participation, in over a decade since its conception,
has engendered different reference models as part of the foundations
formultiforme-Participationprojects andarchitectures. Thepredominant
conceptualisations of e-Participation include: dimensions of e-
Participation framework (Macintosh, 2004), levels of participation
model (DESA, 2005), ladder of online participation (Li & Bernoff, 2007),
behaviour chainmodel (Fogg& Eckles, 2007), e-Participation exploitation
framework (Phang & Kankanhalli, 2008), and a few other cited works
(Aichholzer & Westholm, 2009; Islam, 2008; Preece & Shneiderman,
2009; Sæbø, Flak, & Sein, 2011). However as we elaborated in our
previous work (Reference removed for blind review) although these
models address one ormore aspects of e-Participation, the degree of com-
plementarity of these models and the extent to which they collectively
cover the scope of e-Participation are limited. The more elaborated
models like e-Participation evaluation framework (Macintosh, 2008)
and the domain model for e-Participation by Kalampokis, Tambouris,
and Tarabanis (2008), drawing from e-Participation assessment frame-
work (Tambouris, Liotas, & Tarabanis, 2007a) are relatively compre-
hensive and present general conceptualization and categorization of
e-Participation as a domain. Nevertheless, the works do not explicitly
tackle the key e-Participation perspectives (initiative, project, platform)
nor cover in sufficient detail such important aspects of e-Participation
like deliberation, referring only briefly to discussion and political
discourse as participation areas and identifying the stakeholders. More-
over existing models put more emphasis on assessment and evaluatione-Participation initiatives, Government Information Quarterly (2016),
2 L. Porwol et al. / Government Information Quarterly xxx (2016) xxx–xxxof e-Participation rather than supporting e-Participation initiatives' op-
erations. Most of the models are represented as textual frameworks
withminimalistic, basic structure in a form of tables or simple diagrams
and very few models are expressed in more formal or executable form.
We argue that natural candidate for formal e-Participation models rep-
resentation lies in ontologies understood as an explicit specification of a
conceptualization, defined as a specification of a representational vo-
cabulary for a domain (Gruber, 1993). In particular the conceptualiza-
tion can be explained as classes and their relations in the domain of a
discourse, which can be represented with a predicate calculus
(Genesereth & Nilsson, 1987). The purpose of an ontology is sharing
and reuse of knowledge therefore this particular knowledge-
representation type aligns perfectly with the identified mission of the
e-Participation model. Recent efforts in the World Wide Web Consor-
tium (W3C) to implement SemanticWeb (Gruber, 1995), as a response
to a need for shift fromWeb 2.0 toWeb 3.0 have spurred interest in the
use of ontologies for informationmodelling and knowledge representa-
tion. The main principle of Web 2.0 has been the collective intelligence,
collaborative content creation and linking by the user (here citizen)
who contributes towards common knowledge (O'reilly, 2007). Howev-
er Web 2.0 did not specify how the information can be effectively proc-
essed and shared. Web 3.0 provides a common framework that allows
data to be shared and reused across applications, enterprises, and com-
munity boundaries. Its well-defined data semantics enable computer
agents and humans to work in cooperation (Tim Berners-Lee, James
Hendler, & Lassila, 2001). Ontologies provide a controlled vocabulary
of terms that can collectively provide an abstract view of the domain
(Schreiber & Swick, 2006; Uschold & Gruninger, 2009). Semantic Web
technologies and ontologies are being used to address data discovery,
data interoperability, knowledge sharing and collaboration problems.
Ontologies can be described in RDF (Resource Description Framework)
(Frank & Eric, 2004) which provides a flexible graph based model, used
to describe and relate resources.
Considering the formal ontologies for e-Participation, as a step to-
wards more applied, executable e-Participation models, the domain
has had very few contributions. This is a great disadvantage to the e-
Participation platform developers, managers and administration, as e-
Participation platforms, which currently largely rely on capabilities de-
livered by tools implementing standard Web 2.0 technologies, need
specific standards and well-defined protocols for effective information
management and interoperability. Many e-Participation projects such
as HUWY,1 WAVE,2 VOICES,3 OCOPOMO,4 PADGETS,5 SPACES,6
NOMAD7 or Puzzled by Policy8 employed Web 2.0 tools such as digital
forums, blogs, wiki's and live-chat to provide dedicated e-Participation
environment where citizens can express and discuss their needs and
concerns. However, due to limitations of Web 2.0 the solutions fall
short at addressing the problem of interoperability and miss standard-
ized initiative descriptions backed by relevant ontologies. Moreover,
the e-Participation platforms offered face significant problems with in-
formation overload, without capabilities to structure, cluster or summa-
rize content, available for ontology-powered commercial solutions
(Fensel et al., 2002; Spies, 2010; Sureephong, Chakpitak, Ouzrout, &
Bouras, 2008). The scarce ontological works for e-Participation include
the ontology for an e-Participation virtual resource centre by Wimmer
(2007) and much less popular e-Participation Ontology by Belák and
Svátek (2010). The ontology by Wimmer (2007) considers e-
Participation as a domain and focuses on structuring e-Participation re-
search rather than facilitating the design and operation of e-1 http://www.huwy.eu/vi.
2 http://www.wave-project.eu/.
3 http://www.give-your-voice.eu/.
4 http://www.ocopomo.eu/.
5 http://www.padgets.eu/.
6 http://www.positivespaces.eu/.
7 http://www.nomad-project.eu/.
8 http://join.puzzledbypolicy.eu/.
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(2010) is of a very applied nature; though it focuses mainly on deliber-
ation and political debate and does not consider other pivotal aspects of
e-Participation. Finally, a more recent work by Slaviero et al. (2011)
builds upon models by Kalampokis et al. (2008), Tambouris, Liotas,
and Tarabanis (2007b), Wimmer (2007) and delivers an ontology to
support the deployment of e-Participation environments. However,
the model, in principle, does not explicitly support the machine-
processable descriptions (for instance by leveraging existing standards
and frameworks like RDF9) of e-Participation initiatives; the descrip-
tions of models lack of detail on particular implementation or direct ap-
plicability of the ontologies to describing the e-Participation initiatives.
Instead the ontologies intend to be used again for describing e-
Participation as research domain or for describing e-Participation initia-
tives at more abstract level as tool supposedly to facilitate high level
management and deployments of e-Participation environments. Consis-
tent with the observation by Macintosh, Coleman, and Schneeberger
(2009), we argue that e-Participation demands formal, inclusive meth-
odology and more comprehensive models. These next generation e-
Participationmodels are increasingly required to support constant auto-
matic monitoring and engagement of citizens on Web 2.0 platforms as
well as the explicit inclusion of spontaneous discussion on social
media as integral part of the e-Participation process — duality of e-
Participation. This has not been explicitly addressed by any of the
models presented. Therefore, in our work on Integrated Model for e-
Participation (Reference removed for blind review) we drawn from
Giddens' Structuration Theory (Giddens, 1984) together with the com-
plementary Dynamic Capabilities Theory (Teece, Pisano, Shuen, &
Shuen, 1997; Wang, 2007) to develop a conceptualisation of the duality
of e-Participation and linked it to the classicalmodels for e-Participation.
Therefore, the presented model structures the citizen-to-decision-
maker communication and identifies the key e-Participation process ca-
pabilities required to implement both government-led and citizen-led
e-Participation. From this model we have elicited a comprehensive ma-
trix of e-Participation requirements and made a recommendation for
the state-of-the art tools to satisfy e-Participation needs.
Building upon the Integrated Model as a solid theoretical base, this
paper provides a comprehensive conceptualization and ontology for e-
Participation. The model presented enables a detailed specification of
e-Participation processes, facilitates collaboration and interoperability
between various e-Participation initiatives as well as ensures better un-
derstanding of the needs of e-Participation stakeholders. Our major con-
tribution is not limited to providing a comprehensive conceptualization
and ontology for e-Participation, but also in providing a design artefact to
support the integration of traditional government-led e-participation
and spontaneous citizen-led e-Participation.
In next section of this document we elaborate more on the related
work — the existing ontologies for e-Participation, highlighting the
strong points of the works and the research gaps. In Section 3, we pres-
ent our approach to constructing an ontology for e-Participation with
relevant extensions to support the duality of e-Participation. In
Section 4, we discuss the relevant e-Participation conceptualisation
based on the IntegratedModel for e-Participation. In Section 5, we pres-
ent and elaborate on the model designed. In Section 6, we briefly vali-
date the model. We discuss the results in Section 7 and present final
conclusions in Section 8.2. Related work
In this section, we examine in more detail the related works on
existing e-Participation models to determine the research gaps to be
tackled by our model. We focus on most prominent and elaborated
models to ensure that selected models are largely representative of9 http://www.w3.org/RDF/.
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turn below.
2.1. Ontology for an e-Participation virtual resource centre (Wimmer,
2007)
Themain purpose of themodel is to structure the e-Participation re-
search for a virtual centre of excellence as an entry point on the domain
knowledge for various stakeholders. The model identifies key e-
Participation constructs along four dimensions of e-Participation:
1) participation areas (constructs: information provision, community
building/collaborative environments, consultation, campaigning,
electioneering, deliberation, discourse, mediation, spatial planning,
polling, voting; 2) stakeholders involved (constructs: NGOs, govern-
ment/executive, elected representatives, industry, political parties, pol-
iticians, citizen groups), 3) levels of engagement (constructs: e-
Informing, e-Consulting, e-Involving, e-Collaborating, e-Empowering)
and 4) stages in policy making (constructs: agenda setting, policy for-
mulation, decision making, policy implementation, policy evaluation)
leaving e-Participation tools and technologies as additional, important
branch linked to Participation areas, though beyond the e-
Participation research and application dimensions space. The conceptu-
alization is formally modelled as an executable ontology to be used by
e-Participation community to ease finding and sharing e-Participation
knowledge resources. The work was been carried as part of IST
DEMO-net10 project an EC-funded Network of Excellence within the
6th Framework Program of the EC to investigate the e-Participation
field of research and practise.
2.2. A domain model for e-Participation (Kalampokis et al., 2008)
Themodel was built to identify and describe themost significant as-
pects that characterize e-Participation domain. The design distinguishes
three general e-Participation sub-domains along with basic constructs
and sub-constructs: 1) participation process (constructs: scope, area
(11 sub-construct areas), technique, activity, level (5 levels), outcome,
policy cycle stage (5 stages), 2) ICT tool (constructs: channel (3 chan-
nels), technology (5 technologies), tool category (8 categories),
3) stakeholder (elected representative, government executive, political
party, NGO/CSO, citizen group, academia research, industry)/role (con-
structs: owner/initiator, moderator/facilitator, decision makers, input
provider). The conceptualisation has been modelled using UML (Uni-
versal Modelling Language) standard as a way to structure the e-
Participation domain for easy domain exploration and to be leveraged
to develop reference ontology for e-Participation information systems.
The work was carried as part of IST DEMO-net project.
2.3. Evaluation framework for e-Participation (Macintosh, 2008)
The purpose of the model is to demonstrate a range of perspectives
and methods to evaluate e-Participation initiatives. The framework dis-
tinguishes three perspectives on e-Participation evaluation along with
relevant criteria: 1) democratic criteria (representation, engagement,
transparency, conflict and consensus, political equality, community con-
trol), 2) project criteria (engaging with a wider audience, obtaining bet-
ter informed opinions, enabling more in-depth consultation, cost
effective analysis of contributions, providing feedback to citizens),
3) socio-technical criteria (Social acceptability — trust and security, rel-
evance and legitimacy, Usefulness — accessibility, appeal ,content clari-
ty, responsiveness, Usability — navigation and organization, efficiency
and flexibility, error recovery). The framework also distinguishes
targeted actors (citizens, councillors, engagement managers, project
managers and technologists, moderators and administrators). The final10 http://www.uni-koblenz-landau.de/campus-koblenz/fb4/iwvi/agvinf/projects/
demo-net.
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uation. The work steamed from the UK Local e-Democracy National
Project.
All three models discussed present a significant level of granularity
when describing e-Participation aspects, dimensions and constructs.
The first two models (spawned from the same project — DEMO-net)
have been designed to structure the e-Participation domain for knowl-
edge exploration purposes. The purpose of the last model has been ex-
plicitly the evaluation of e-Participation initiatives nevertheless all the
models share some basic constructs. Themost common component ap-
pears to be the set of Stakeholderswith relatively similar range of actors
identified. The DEMO-net models focus on e-Participation areas, levels
of engagement/participation and specific types of tools and technolo-
gies leveraged by particular e-Participation initiatives while the last
model puts emphasis on three basic views of e-Participation (process,
project, platform) and key aspects and requirements to be satisfied for
each of the views. The domain view offered by the DEMO-net models
brings sufficiently detailed, yet superficial view on e-Participation
initiatives with very specific lists of categories, types and methods
(appears quite ‘static’ and bound to example projects studied — less
flexible) while the UK Local e-Democracy National Project spawned
model delivers more fundamental constructs dealing with basic con-
cepts of social-systems, user engagement and user-technology accep-
tance requirements. The wider perspective in the last model
considering fundamental purpose of e-Participation makes the model
more universal, hence providing constructs more applicable to future
e-Participation developments.
In the following sections we describe our attempt to combine the
aspects of e-Participation considered by the models discussed and to
augment these aspects with concepts related to social-system princi-
ples and properties characteristic to citizen-discussions on Web 2.0
platforms and spontaneous citizen participation on social media. In
particular, by delivering the model we tackle e-Participation aspects
related to evaluation and e-Participation initiative maintenance
(user-engagement and sustainability) as well as aspects important
from the perspective of e-Participation knowledge storage, interop-
erability and knowledge exploration.
3. Approach
This section presents the approach we employed for the design of
the e-Participation semantic model. The conceptual underpinning is
presented in Section 3.1 followed by a description of the methodology
in Section 3.2.
3.1. Conceptual framework
In this paper we build upon the conceptual framework created in
our previous work which defines the e-Participation ontological space
(Fig. 1) and the integrative framework for e-Participation. TheFig. 1. e-Participation ontological space.
e-Participation initiatives, Government Information Quarterly (2016),
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e-Participation. Each of these perspectives is associatedwith four gener-
ic views. The resulting ontological space is described in Section 3.1.1 and
the refined integration model in Section 3.1.2.
3.1.1. E-Participation ontological space
The integrative framework for e-Participation structures the e-
Participation ontological space along three basic views of e-Participation
(democratic perspective, project perspective and platform perspective)
accordingly to the popular journalistic questions of what, when who,
why, where and how (Yates & Orlikowski, 2002) as a template for gener-
ating domain specific aspects. In particular the framework leverages
Pepper's world hypotheses or views (Pepper, 1957) as a generic set of as-
pects for a phenomenon such as e-Participation. Our choice of the
Pepper's world hypotheses is premised on the following: 1) the Pepper's
views are metaphorically richer compared with the traditional journalis-
tic questions and Aristotle four causes (Lombrozo, 2006); 2) the possibil-
ity of mapping Pepper's views to the journalistic questions and Aristotle
four causes; and 3) evidence of the suitability of applying Pepper's hy-
potheses for structuring and analysing socio-technical systems (Marca &
McGowan, 1993). Pepper identified four different adequate views of the
world: mechanism, formism, organicism and contextualism (Hayes,
Hayes, & Reese, 1988; Marca & McGowan, 1993). In the context of e-
Participation, Pepper's four views enable the specification of: e-
Participation goals to be realized through some staged models (organi-
cism); description of different entities involved in realizing a specified
e-Participation goal (formism); the different functions, processes and sys-
tems required to produce desired e-Participation outputs or outcomes
(mechanism); indication and evaluation of the experience of actors and
observers of e-Participation system (contextualism).
3.1.2. Integrated Model for e-Participation
The IntegratedModel for e-Participation (IMeP) presented in Fig. 2 is
grounded in the integration of the Structuration Theory with the com-
plementary, Dynamic Capabilities Theory in a single e-Participation so-
cial systemmodel (Reference removed for blind review). IMeP employs
two approaches to e-Participation: classic, government-led e-
Participation and the new, citizen-led e-Participation. Following the
Structuration Theory, these twomodalities are exploited simultaneous-
ly to support the dynamic distribution of allocative and authoritativeFig. 2. Integrated Model
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sion or policy-making. Given appropriate resources, citizens exercise
their agency to participate in the social-system re-production.
The legitimacy and significance of citizens' contribution to policy
making is strengthened directly through dynamic capabilities (derived
from Dynamic Capabilities Theory) developed by the governments
leading to explicit acknowledgement, consideration and subsequent
(partial) adoption. We have identified the following types of core capa-
bilities for realizing such integratede-Participation framework: 1) adap-
tive capabilities including dynamic resources (re-) distribution and
acquisition, rules re-production and reformation process; 2) absorptive
capabilities including continuous monitoring process, participation
shaping process, citizen information services; and 3) innovative capa-
bilities including flexible monitoring process and ubiquitous e-
Participation. These capabilities ensure continuous reflexive dialogue
and dialectics among citizens and between citizens and decisionmakers
respectively characterizing the dual-nature e-Participation process.
e-Participation employs a deliberation process having a particular
structure and properties within a particular context. The base require-
ment for a social system (here linked to the collaboration process) can
be defined as a dialogue of at least two personal systems or people in
their roles (Parsons, 1991). Therefore, in line with the definition the
act of interaction between citizens and decision-makers together with
their related concepts should be considered a social system. In order
to leverage social system theoretical lens for e-Participation analysis it
is necessary to enact first the fundamental and comprehensive e-
Participation conceptualization.
3.2. Methodology
This section describes our approach to developing the e-
Participation formal conceptualization or ontology. In our methodology
we follow the design science research framework — DSRF (Table 1)
(March & Smith, 1995) as the core approach and we complement it by
the three-staged Thalheim's construction workflow (Thalheim, 2011)
serving as a best practise for technical model design and implementa-
tion processes. We adopt the DSRF to the specific needs of the context
of e-Participation Ontology creation. In our context, the research out-
puts include: 1) the e-Participation constructs elicited, 2) the model
generated, and the 3) instantiation by application of the executablefor e-Participation.
e-Participation initiatives, Government Information Quarterly (2016),
Table 1
Design science research framework.
Research activities
Build Evaluate Conclusions Internal validity External validity
Research
outputs
Constructs
Model
We elicit key e-Participation
concepts and relations from
competency questions
extrapolated from Integrated
Model for e-Participation.
We follow the key
model-properties and we aligned
them in competency questions
accordingly to the e-Participation
dimensions defined by the
integrative framework for
e-Participation.
Mapping the competency
questions to specific
e-Participation aspects entails
determining which of the three
perspectives of e-Participation
and which of the four generic
aspects of e-Participation are
addressed by the questions. The
unique subjects and objects were
selected as base-concepts.
Relations between concepts were
defined based on the common
knowledge.
After eliciting base-concepts and
defining the relations we use
available tool (NEOLOGISM) to
graphically represent the
concepts and relations in a form
of a graph.
We claim the validity by
design, the concepts
leveraged for
constructing the model
are derived directly from
the competency
questions.
Relevant conclusions
are drawn based on
the successful use of
the ontology in
describing
e-Participation
initiatives.
Internal validity is
ensured by automatic
validation capability of
the data model
construction and data
population tool —
PROTÉGÉ
Integrated Model for
e-Participation has been based
on rich state-of-the art review
and extends the up-to-date
e-Participation research models
with specific modes of
citizen-acknowledgment and
e-Participation reproduction
aspects. Therefore the model
represents rich source of
information on application
domain essential for the
relevance stage of the
construction workflow. The
reliability of the mapping has
been ensured through
“inter-observer” and “test-retest”
reliability tests (Bernard, 2000).
Instantiation We employed the model to
describe two existing
e-Participation initiatives.
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output artefacts are obtained through the Thalheim's construction
workflow-guided process encompassing the Relevance Stage for defin-
ing the concepts, Modelling Stage for formalizing the ontology and
Realization Stage for leveraging the ontology in describing e-
Participation initiatives. The research activities performed to design
and implement the ontology include building (with a particular specifi-
cation of what and how) and evaluating the model created. This is
followed by relevant conclusions and validation of themodel delivered.
We align explicitly our research activities and research outputs in
Table 1.
The specific questions for our enquiry include:
R1. What are the key dimensions of e-Participation?
R2. What are the key competency questions for e-Participation
conceptualization or final ontology?
R3. How can the competency questions be aligned with the four
e-Participation dimensions described in Section 3.1.1 in the
e-Participation integrative framework?
R4. Which key concepts can be elicited from the aligned e-
Participation competency questions?
R5. How can the concepts be combined in a comprehensive e-
Participation model?
R6. How can the model be leveraged for e-Participation case
description?
Answering these questions is contingent on adoption of the Integrat-
ed Model for e-Participation as the application domain knowledge
source then deriving the competency questions (representing the
methods) and organizing them into twelve grid-themesdelivered by in-
tegrating framework for e-Participation.Please cite this article as: Porwol, L., et al., An ontology for next generation
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This section is intended to deliver a comprehensive e-Participation
conceptualization with particular acknowledgement of duality of e-
Participation.
We elicit a set of relevant e-Participation competency questions as
view on e-Participation base-methods from the Integrated Model for
e-Participation and then align the questions to the twelve distinct
themes of the integrative framework for e-Participation. The questions
are generated by following the information flow along with the stake-
holders and tools (or instruments of execution) involved at each stage
of e-Participation process in the Integrated Model while considering
the concepts attached to particular aspect of e-Participation covered
by the model in the context of dimension considered, drawn upon the
integrative framework.
We present the aligned question-space in Table 2. For better clarity,
every competency question has been given a unique identifier indicat-
ing the particular e-Participation view axis assignment. Here CQPL pre-
fix refers to competency questions on sociotechnical platform view;
CQPR refers to the project view and CQDP indicates questions related
to the e-Participation democratic view. Accordingly to the generic
view axis the questions referring to e-Participation entities are repre-
sented by the formism row. The mechanism row defines the questions
on the e-Participation key functions and operations. Organicism refers
to e-Participation goals and properties while contextualism considers
matters of adoption, usability and evaluation.
We elicit the key e-Participation concepts from the questions de-
fined. The concepts are defined based on subject, entity or action that
the particular question refers to. The concepts are combined with con-
textual information to relate it to other elicited concepts accordingly
to the type of the 5W1H question: what, when who, why, where ande-Participation initiatives, Government Information Quarterly (2016),
Table 2
e-Participation competency questions.
Generic view e-Participation Perspectives
Sociotechnical system view Project view Democratic view
Formism CQPL.1 Who are the e-Participation actors?
CQPL.2 What are the e-Participation tools?
CQPL.3 What are the deliberation topics?
CQPL.4 What level of user-engagement is
supported?
CQPL.5 What type of communication is
supported?
CQPR.1 Who are the e-Participation project
stakeholders?
CQPR.2 What are the e-Participation
channels leveraged?
CQPR.3 What is the e-Participation project
area?
CQPR.4 What is the e-Participation project
funding?
CQDP.1 Who are the e-Participation democratic process
stakeholders?
CQDP.2 What are the e-Participation democratic process
instruments?
CQDP.3 What is the e-Participation problem domain?
CQDP.4 What level of stakeholder engagement is supported?
Mechanism CQPL.6 How is the e-Participation platform
maintained?
CQPL.7 How discussions are monitored?
CQPL.8 How discussions are summarized?
CQPL.9 How is user-feedback supported?
CQPL.10 How user-engagement is supported?
CQPR.5 How the e-Participation project is
disseminated?
CQPR.6 How the e-Participation project
stakeholders are motivated?
CQPR.7 How the e-Participation project is
managed?
CQDP.5 How is the e-Participation democratic process
started?
CQDP.6 How is the e-Participation democratic process
executed?
CQDP.7 How is the e-Participation democratic process
incorporated with policy-making process?
Organicism CQPL.11 What is the aim of the deliberation?
CQPL.12 What is start time of the deliberation?
CQPL.13 What is end time of the deliberation?
CQPL.14 What is the result of deliberation?
CQPR.8 How much the e-Participation
project costs?
CQPR.9 When the e-Participation project
starts?
CQPR.10 When the e-Participation project
ends?
CQPR.11 What is the aim of the
e-Participation project?
CQPR.12 What are the e-Participation
project results?
CQDP.8 Why the e-Participation democratic process is
performed?
CQDP.9 When the e-Participation democratic process starts?
CQDP.10 When the e-Participation democratic process
finishes?
CQDP.11 What is the e-Participation democratic process
result?
Contextualism CQPL.15 How the e-Participation platform
technical performance is evaluated?
CQPL.16 What is the technical performance of the
e-Participation platform?
CQPL.17 What is the level of Adoption of
e-Participation platform?
CQPL.18 What is the user-ranking of the
e-Participation platform?
CQPR.13 How the e-Participation project is
evaluated?
CQPR.14 What is the performance of the
e-Participation project?
CQDP.12 How the e-Participation democratic process is
evaluated?
CQDP.13 What is the performance of the e-Participation
democratic process?
6 L. Porwol et al. / Government Information Quarterly xxx (2016) xxx–xxxhow. The concepts are divided by the e-Participation view and grouped
in three separate tables structured as followed: first position represents
the unique identifier of the question, next the corresponding concept
name followed by the relations between the elicited concepts.Table 3
e-Participation platform conceptualization.
Question
ID
Concepts Relation
CQPL.1 Actor e-Participation has platform
Platform has actor
Actor is a subclass of person
Actor has subclass citizen
Actor has subclass decision maker
Actor has subclass facilitator
CQPL.2 Tool Platform has tool
CQPL.3 Topic Platform has topic
Topic has discussion
CQPL.4 User-engagement
level
Platform implements user engagement level
CQPL.5 Communication type Platform implements communication type
CQPL.6 Platform maintenance Platform has maintenance
CQPL.7 Discussion monitoring Platform has discussion monitoring
CQPL.8 Discussion summary Platform has discussion summary
CQPL.9 User-feedback Platform has user feedback
User feedback has user feedback direction
CQPL.10 User-engagement Tool supports user engagement level
CQPL.11 Deliberation aim Discussion has goal
CQPL.12 Deliberation start time Discussion has start time
CQPL.13 Deliberation end time Discussion has end time
CQPL.14 Deliberation result Discussion has result
CQPL.15 Technical performance
measure
Platform has technical performance measure
CQPL.16 Technical performance Technical performance measure has technical
performance value
CQPL.17 Adoption Platform has adoption value
CQPL.18 Ranking Platform has user ranking
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tions with CQPL prefix, Table 4 from CQPR and finally Table 5 lists con-
cepts elicited fromCQDP type of questions. These conceptualizations are
essential for the modelling stage of the Thalheim's workflow-based e-
Participation model design. The concepts and relations (the base for
methods) are presented in the way they can be directly mapped on
the classes and properties of the end-model. The concepts presented
are possibly generic to ensure clean and universal e-Participation
model design.Table 4
e-Participation project conceptualization.
Question
ID
Concepts Relation
CQPR.1 Stakeholder e-Participation has project
Project has stakeholder
Stakeholder is a subclass of person
Stakeholder is a subclass of organization
CQPR.2 e-Participation channels Project has e-Participation channel
CQPR.3 Domain Project has domain
CQPR.4 Funding Project has funding
CQPR.5 Dissemination Project has dissemination
CQPR.6 Stakeholder motivation
strategy
Project has stakeholder motivation
strategy
CQPR.7 Management Project has management
CQPR.8 Cost Project has cost
CQPR.9 Start time Project has start time
CQPR.10 End time Project has end time
CQPR.11 Goal Project has goal
CQPR.12 Result Project has result
CQPR.13 Evaluation measure Project has evaluation measure
CQPR.14 Performance Project has performance value
e-Participation initiatives, Government Information Quarterly (2016),
Table 5
e-Participation democratic process conceptualization.
Question
ID
Concepts Relation
CQDP.1 Stakeholder e-Participation has democratic process
Process has stakeholder
Stakeholder is a subclass of person
Stakeholder is a subclass of organization
CQDP.2 Instrument Process has instrument
CQDP.3 Domain Process has domain
CQDP.4 User (citizen) engagement
level
Process enables user engagement level
CQDP.5 Trigger Process has trigger
CQDP.6 Execution procedure Process has execution procedure
CQDP.7 Policy making handle Platform has policy making handle
CQDP.8 Goal Process has goal
CQDP.9 Start time Process has start time
CQDP.10 End time Process has end time
CQDP.11 Result Process has result
CQDP.12 Evaluation measure Process has evaluation measure
CQDP.13 Performance Process has performance value
7L. Porwol et al. / Government Information Quarterly xxx (2016) xxx–xxx5. E-Participation model
In this section we present the e-Participation model based on the
concepts and relations defined in Section 4. First, we present a generic
conceptual model for e-Participation (Fig. 3) showing the overall scope
and dependencies of the intended end-model. The three major e-
Participation views are represented with most descriptive concepts –
at this tentative presentation level we omit concepts that complement
the particular e-Participation view. It is clear from the elicited concepts
that the e-Participation platform is dependent on project and the project
is linked closely to democratic process. The semantically overlapping
concepts include stakeholder, result, domain andmore importantly con-
straints like time, performance or goal. However the understanding of
these concepts from particular view perspectives should be distinct. To
highlight the strong implicit dependencies it is important to mention
for example that the process domain influences the project focus area
and that generates particular demand on the platform's main topic. OnFig. 3. e-Participation gene
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project outcomes, which finally shape the democratic process overall
performance. This however does not imply that in the model the con-
cepts should create a hierarchy, as each one of them should be consid-
ered separately in the scope of the particular view.
The relations between the three different views of e-Participation
are explained in detail further. Following the construction workflow in
Fig. 4 we present the intended full e-Participation model.5.1. E-Participation model mission
Themain purpose of themodel is to provide e-Participation creators,
managers and champions with relevant tool for structured representa-
tion of key e-Participation aspects. This will help the e-Participation ini-
tiatives to be described in a more comprehensive way, therefore will
contribute directly to better e-Participation knowledge representation,
exchange and integration. Moreover the unified, standardized,
machine-readable representation (RDF) will enable more coherent e-
Participation initiatives' evaluation and comparison, facilitating the
transparency through rich, open-data-enabled format. The model
supports coherent e-Participation design with emphasis on the key
aspects essential for the citizen-to-decision-maker dialogue-
sustainability and iterative e-Participation re-production. In particular
the model explicitly addresses the duality of e-Participation through
the acknowledgement of Web 2.0 discussions in e-Participation pro-
cess, especially spontaneous citizen-contributions on social media,
therefore significantly supports citizen-engagement as the key factor
for e-Participation initiative success. Here it is important to emphasize
that the model has been intentionally designed as a core model in
order to ensure possibly universal applicability with details left to be
specified on case-to-case bases — with refined, sub-domain-specific
ontologies (such as deliberation ontology).
As discussed in the introduction and in the related work section, the
state-of-the-art-literature does not provide an e-Participation Ontology
that would cover comprehensively e-Participation as an initiative con-
tingent on three main e-Participation aspects with explicit link to dual-
ity of e-Participation.ric conceptual model.
e-Participation initiatives, Government Information Quarterly (2016),
Fig. 4. e-Participation Ontology.
8 L. Porwol et al. / Government Information Quarterly xxx (2016) xxx–xxx5.2. E-participation model architecture and implementation
In order to achievemaximum clarity of expression and sufficiently ex-
plicit model representation, enabling more comprehensive visualization,
we incorporated the modelling stage and realization stage of the
Thalheim's construction workflow (the conceptual model and the imple-
mentation of the model) in one single step. We represented the model
using RDF11 – Resource Description Framework and OWL12 –Web ontol-
ogy language. For the particular model implementation we leveraged the
NEOLOGISM13 and PROTÉGÉ14 tools for the ontology design, description
and visualization. NEOLOGISM is a vocabulary publishing platform for
theWebof data,with a focus on ease of use and compatibilitywith Linked
Data principles. Neologism is free and open source. As NEOLOGISM, sup-
ports RDF/OWL and enables direct ontology publishing, thus the full on-
tology representation can be provided if requested.
PROTÉGÉ is a well-established platform described as: a free, open-
source ontology editor and framework for building intelligent systems.
In this particular work we used the NEOLOGISM to build our ontology
and then we leveraged PROTÉGÉ tool to validate themodel and to pop-
ulate it with relevant data.
The RDF technology used for the e-Participation model implementa-
tion, has been explicitly designed and developed to supply interoperabil-
ity for information on the Web (Decker et al., 2000). The connected,
structured data on the Web is called Linked Data (Bizer & Berlin, 2009).
The RDF information can be stored in a form of an interconnected knowl-
edge graph in anRDF store (such as JENATDB15 or SESAME16),which pro-
vides a standardized way of querying the graph — SPARQL endpoint
utilizing the SPARQL17 query language. The RDF semantic interoperability11 http://www.w3.org/RDF/.
12 http://www.w3.org/2001/sw/wiki/OWL.
13 http://neologism.deri.ie/.
14 http://protege.stanford.edu/.
15 http://jena.apache.org/documentation/tdb/.
16 http://www.openrdf.org/.
17 http://www.w3.org/TR/rdf-sparql-query/.
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RDF-represented concepts defined follow the best practise for ontology
creation and explicitly express the key aspects of e-Participation domain.
e-Participation model dependencies and deployment constraints.
In this section we discuss how the relations between the three dis-
tinct views of e-Participation: platform, project and process are
reflected in the model design. We use the capitalized concept-names
to link the considered content with the model presented on Fig. 4.
First, ideally the democratic process should initiate and drive the
e-Participation initiative. It is the democratic process that should de-
fine the mission (policy making handle), key actors responsibility
(Stakeholder — can be a person as well as an organization), execu-
tion (execution procedure), basic instruments of execution (such
as relevant legislation, resources and tools), the scope (domain),
the expected outcomes (result) and the initiation of e-Participation
(trigger). The basic process definition and formal declaration are
used to spawn a relevant e-Participation project within particular
constraints of cost/funding and timeframe (start time, end time) ex-
ecuted by particular consortium of Stakeholders, with an expecta-
tion of comprehensive outcome (result). The project demands
sufficient marketing and dissemination efforts within defined con-
straints in order to maximize the project impact. Here the expected im-
pact has to be defined as an evaluation measure and aligned to the
defined goal and will be finally expressed through performance value.
The project uses the resources assigned to realize e-Participation, facili-
tated by the project management team. The common realization of the
e-Participation channel is a particular e-Participation platform where
the maintenance is entrusted to the project team who designs the plat-
form or delegates the platform-development to external service pro-
viders. The platform is built with available tools enabling fast and easy
citizens-to-citizens and citizens-to-decision-makers (dependable on
user feedback direction) communication (user feedback) in a form of
structured discussion on particular topic within the initiative domain.
Here the communication type provided can be synchronous (for in-
stance a live-chat) or asynchronous (forum, blog etc.). Additionally,e-Participation initiatives, Government Information Quarterly (2016),
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media through relevant spontaneous citizen-discussionmonitoring ser-
vices that filters, analyse, shortlist and link related bottom-up citizen-
generated content. The monitoring can leverage multiple tools to incor-
porate various social media channels into the platform and enable back-
link to socialmedia original content aswell as to facilitate the communi-
cationwith the content creators— social media users. The platform per-
formance is evaluated accordingly to technical performance measures
defined andexpressed by particular technical performance value. Finally
in order to deal with information overload and facilitate information ex-
ploration the discussion is summarized (discussion summary) either in
an automatic ormanualmanner andpublished in a formof platformdis-
cussion result along with citizen-satisfaction expressed in user ranking.
The result, together with user ranking and the technical performance
value are important elements of the e-Participation project outcomes
reporting andfinally decide about the overall e-Participation democratic
process performance as a part of e-Participation re-production effort.5.3. E-Participation model use-cases
In this sectionwe are discussing example use of the presented ontol-
ogy for two different real-world e-Participation initiative cases. The first
case study involves a transportation e-Participation forum established
in 2011 as a volunteer initiative in Galway, Republic of Ireland, to iden-
tify a range of implementable, short-term traffic measures that could
help alleviate some of the city-transport difficulties. The core idea
behind the solution has been to address the participation barriers, espe-
cially in context of social inclusion and impact on policy-making. The
project involved most major local transportation stakeholder groups,
ranging from government officials to ordinary citizens. The diverse
group of stakeholders includes: the mayor, chamber of commerce,
local development authorities, representatives of the enterprise sector,
academia (especially civil engineering, social science and computer
science), along with independent volunteers and finally the citizens.
In this part of thedocumentwe showhowweusedour e-Participation
Ontology to represent the information about the transportation e-
Participation initiative as means of e-Participation model evaluation.
In order to generate the dataset discussed, we uploaded our ontolo-
gy into PROTÉGÉ tool and leveraged the provided interface to populate
the ontologywith relevant data accordingly to the schemadefined. Con-
sidering limited space of this document we restrict ourselves to show
just few representative examples of the ontology-based descriptionFig. 5. Platform ac
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the initiatives presented.
Fig. 5 presents PROTÉGÉ interface with the ontology tree expanded
on the left hand side along with the particular individual — here the
platform actor expanded. The particular actor is of type decision
maker and it is the mayor of the city where the transportation deliber-
ation is taking place. On the right hand side we can see the name of
the mayor specified. This simple example enables us to conclude that
the platform has active user, here decision-maker, the mayor of the
city, whose participation is of great value considering the citizen-
engagement on the platform. Fig. 6 presents a view on dissemination in-
dividuals set, which includes online, press and radio dissemination. As it
can be learnt from the figure the press dissemination efforts for the
transportation e-Participation initiative involved local newspapers
such as Galway Advertiser and Galway Independent. This is an impor-
tant fact considering that these two positions are the most popular
press in Galway City area and are an important communication chan-
nels reaching most of the local population.
The examples presented highlight the base structure of the use of the
e-Participation Ontology for the transportation initiative in Galway.What
can be observed immediately is that the data recorded has very rigid,
typed format therefore can be machine processed directly and this facili-
tates easydata exploration andmanagement. For instance the individual's
data on Press dissemination in Fig. 6 is represented as top data property of
string type. This indicates explicitly (to the human or machine exploring
the data) the way the particular content can be extracted and processed.
Similarly to the example presented we have described the whole trans-
portation e-Participation initiative accordingly to the defined ontology.
The result has a form of a publishable RDF file that can be uploaded to
any website or can be stored as query-able knowledge-base and exposed
on theweb via SPARQL endpoint for full information transparency in-line
with the Open-Data principle. The e-Participation initiative description,
represented and stored in this particular, highly-standardized form, can
be easily published, shared and compared against similar initiatives there-
fore contributes towards more effective analysis hence facilitating
eliciting success factors and generating detailed recommendations and
best practise guidelines.
In order to verify the universality of themodel we used our ontology
to describe another e-Participation imitative (this time at European
level) funded under FP7 EU framework— Puzzled by Policy. The project
aims to reconnect citizenswith politics and policymaking in the context
of immigration in Europe. The multinational project gathering partners
from Ireland, Greece, Slovenia, Italy, UK, Portugal, Netherlands, Spaintor example.
e-Participation initiatives, Government Information Quarterly (2016),
Fig. 6. Project dissemination example.
10 L. Porwol et al. / Government Information Quarterly xxx (2016) xxx–xxxand Hungary contributes to the increase of public awareness on many
aspects of immigration and to deliver relevant, objective information
in presence of many confusing and politically biased opinions. The plat-
form provided by the project in a form of a digital discussion forum has
been expandedwith a dedicated profiler tool to help citizens to identify
their political standing.
We elaborate very briefly how we described the Puzzled by Policy
content. In Fig. 7 we show how the goals of the initiative are specified,
in particular the goal to improve EU immigration policies has been
highlighted with details recorded as data property (Again, on request
we can provide an RDF file with a complete, example initiative
description).
From the application of the ontology to the context of this initiativewe
have learnt that particular pilots differ significantly in engagement of local
authorities. For instance the Spanish and Greek pilots deployment
showed far more politicians engaged than the Portuguese and HungarianFig. 7. Project go
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been supported by mainstreammedia promotion through local newspa-
pers that most probably decided about the overall better engagement on
this pilot platform, in comparison to sister-deployments in other
European countries.
Therefore even within this particular project, by applying our ontol-
ogy for describing the local pilot initiatives, we were able to ensure
more transparency and make basic comparisons that my lead to signif-
icant improvements and better stakeholder engagement for the e-
Participation initiatives in the future.
6. Validation
In this sectionwe validate the implementation of the e-Participation
ontology. Our first argument for the validity of our ontological model
with respect to the competency questions follows from the rigorousal example.
e-Participation initiatives, Government Information Quarterly (2016),
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that the ontology was generated explicitly from competency questions
through Thalheim's construction workflow-based process. Therefore
the question of whether the ontology answers the competency ques-
tions is trivially satisfied, i.e., the ontology is “correct by design”. Second-
ly, regarding the internal consistency of the e-Participation Ontology
(expressed in RDF/OWL), we verified that the ontology is coherent or
without contradiction by using the PROTÉGÉ Pellet Reasoner tool.
Thirdly, the utility practical relevance and universal character of the on-
tology was established through its use in encoding the two case studies
of transportation and EU immigration e-Participation initiatives of very
different nature and scale. Finally, the reliability of all the mappings has
been ensured through “inter-observer” and “test–retest” reliability tests
(Bernard, 2000).
7. Discussion
The e-Participation Ontology presented in this paper addresses the
need for a comprehensive ontology for next generation e-
Participation. The ontology extends the state of the art models with di-
rect support for duality of e-Participation by: 1) enabling better e-
Participation initiative transparency through more structured and
machine-processable descriptions; 2) explicit incorporation of delibera-
tion monitoring and summarisation elements; followed by 3) the inte-
gration of classic e-Participation channels with social media. Thus, by
inclusion of deliberation informationmanagement tools and integration
of spontaneous citizen-discussions with explicit citizen-acknowledge-
ment and fast feedbackwe claimbetter sustainability and potentially in-
creased citizen engagement for next generation e-Participation
initiatives applying the model.
The result-ontology covers three distinct views of e-Participation:
platform, project and democratic process. In principle the model en-
ables better and more rigid e-Participation initiatives descriptions
therefore supports more coherent comparisons and evaluations as
well as facilitates the access, re-use and interoperability of the informa-
tion about the initiatives, also as a contribution towards better next gen-
eration e-Participation solutions.
The semantic model construction process is rigorous and grounded
in solid theoretical framework ensuring validity of the presented
model. The e-Participation ontology design has been validated both
internally and externally and we have shown the utility of the solution
on two real-world e-Participation initiatives examples. Like any domain
theory, we cannot claim the absolute completeness of the presented se-
mantic model although our ontology has been designed gradually
around the Integrated Model for e-Participation with particular ac-
knowledgement of the issue of duality of e-Participation starting from
the scientifically supported model going towards dedicated implemen-
tation; therefore we claim better alignment of our model to dual e-
Participation needs.
As indicated in the introduction and related work section, this docu-
ment acknowledges other significant contributions in structuring and
conceptualizing e-Participation in particular works by Kalampokis et al.
(2008), Tambouris et al. (2007b), and Wimmer (2007) and expands the
set of constructs presented in that research with key aspects related to
bottom-up e-Participation reflected by duality of e-Participation as well
as structures the existing concepts inmore coherent form, hence contrib-
uting to structuration of e-Participation domain. The ontology has been
designed to be universal therefore in the form presented, only high
level concepts are used, to be refined by specialized ontologies tuned to
particular context in which the ontology will be deployed. These ontol-
ogies in particular should structure citizen-deliberations and citizen-to-
decision-maker communication, as well as resources flowwithin the ini-
tiative. Therefore the ontology presented should be considered a high
level ontology for describing an e-Participation initiative as a whole,
while leaving space to specific conceptualisations to be produced to sup-
port particular e-Participation processes.Please cite this article as: Porwol, L., et al., An ontology for next generation
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Motivated by the need to provide the necessary step towards con-
ceptualizing three major aspects of e-Participation, in a single model,
enriched with a new perspective on the use of bottom-up e-
Participation supported by integration of social media channels, we
have presented a universal, core e-Participation Ontology for next
generation e-Participation initiatives. We have demonstrated theoreti-
cally the usefulness of the model. Results from our work show immedi-
ate opportunities for consolidating and sharing knowledge about e-
Participation initiatives important for building new, more effective
solutions. Therefore this work contributes towards expanding and
structuring e-Participation domain-knowledge. We acknowledge the
limitations of the ontology as a generic model for describing e-
Participation initiatives. The work presented demands further follow-
up developments in a form of specialized ontologies for specific
processes and aspects of e-Participation. Howeverwe argue that the on-
tology presented in this document contributes significantly towards
better understanding of e-Participation as a very complex combination
of context-dependent elements, while ensuring a solid base for the ded-
icated ontologies development.
As next steps, we intend to establish an e-Participation knowledge-
base gathering information about e-Participation initiatives structured
with our ontology. Furthers steps include design offirstfine-grained on-
tology extending the core ontology with explicit support for delibera-
tive political discourse management with particular acknowledgment
of the duality of e-Participation. Finally we intend to design and imple-
ment a dedicated solution for next generation e-Participation and de-
ploy the solution developed for selected e-Participation initiatives.References
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